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•g- tfigofl ttJ-sE- ^<^H1€^M1(HDAC, Histone DeacetylaseH tfl*fl # 
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^ ^^J- 2^-§-{A pharmaceutical composition containing Novel 2-oxo-piperidine derivative 
compound ( I ) for treating cancer disease} 

1***1 **n* Ml 

<i> £ ty<g ^ ^ 2-^-4i sj-^-lr^ 3L**K=- # 3 

^(tumor)^^ #Blfe 4.3. ^B]7\ 2:3)^.5. ^^Mrul ^ 34-^ . 

^1^^ t}-^. 7]&SLS. ^^5l7l£ tb^. ^^(neoplasiaH^S. 1:^. 

<£^3. **rfe 2O00 1 2> ^o) , 600^ * °]^o] <3\°3. A}t£s}31 

2020^3 41 1,100^> *<>1 <9\2.5. ^o.S. <*I1^S|JE.3. X|-g-*] ZL 

<=>> * *A **Wti|.. t^tf *>«>lfe ^ 

tl^l 20% <>l-#-§: ^1^. §>^^V in^HS. ^t^jOL oH?r*l ^oio) 
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41 tflsiHfe ^^*>7)1 Tf^^lfe &5*-<^r, 80-90%7> ^.fi*! sHSl^H sl«fl <8 

^ £o}'*t4tiH=- 5U4. ^3 Jl^s^ <?i7}, iL°l = o] 5a 

o.^, 33 *«HM1. wHsl^ §.01 5^. <£3 ^ofl #33^. -fr^> 

^^^r^Koncogenes)^- ^J^afl-fr^K tumor suppressor genes)7> , 

4*13 $h*i -mi* ^3 ^ 33 3*n n 

<3> *l^(histone)^r -fr^Afli^ *q DNA3 ^Wsl 5£fe <£7l^ #^3.^ 

7> ^ ^ $1*13 eM^Klysine) 3r7]3 e -<^Hic:7l(amino group)4M 7r^3Sl ^Ml 1 !^ 
(acetylation)7> ^^^^r. °l^tr *l^€-3 a.3.*}€ (^^^)^ jl*H*-2: 

W<>m *3MWM M- ^7> ^ -fr^H ?$tL to 

<4> <fl*l|ifl4H <^Hl€^r #3)^ ^Hmm^sil^Hl (hi stone 

acetyltransferase)3- ^Ml^^HlCHDAC, histone deacetylaseH 3*1) 

a. flo.^, o}a$^^ -H-^ ^NisisWI €^3*1 
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chain fatty acids); ^B^HHCbutyrate) [Newmark et al., Cancer Lett. 78, ppl - 5, 
1994], 2) *MS.*|-a}^ ^(hydroxamic acids) ; HBlSi^^ A(trichostatin A), *r«fl 

S.<^o>^e)S. ^je^a}*} A>(suberoylanilide hydroxamic acid, SAHA) ^ 
(oxamf latin) [Tsuji et al . , /. Antibiot. (Tokyo) 29, ppl-6, 1976; Richon et al . , 95, 
pp3003-3007, 1998; Kim et al . , Oncogene 18, pp2461-2470, 1999], 3) 2-o}*]i^-8--%4i-9,10- 
c>fl^Altfl7>lc<y(2-amino-8-oxo-9, 10-epoxy-decanoyl , AOE)-!- 3t^>^- *r°l#^ BflS^^^ 
(cyclic tetrapeptides) =?2i ; S.e]~^l ACtrapoxin A) [Kijima et al., /. Biol. Chem. 268, 
22429-22435, 1993], 4) AOE* 3.^*) 4 6 lt 5 l ^HB^^S. ; FR901228 ^ *} 
^^l^(apicidin) [Nakajima et al . , Exp. Cell Res. 241, ppl26-33,1998; Dark in-Rat tray et 
al., Proc. Natl. Acad. Sci. USA 93, ppl3143-13147, 1996], 5) €*V*l^(benzamides) ^2: ; 
MS-27-275 [Saito et al., 96, pp4592-4597. , 1999] *§■<>} %A. Sfttt^ *1 

m-^ ^€ 44 tt«*l*l:a °1^- A i W€ ^^-i: «J*I|*W4, *VI 

^ "y^" ❖Si* £<H A >-§-^^- 5a*t ^fe 
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<r 4€- 7}*l <3^7 r *IW>H, 3 f- FR901228^r 1 

# ^HMU #3l(phase I, National Cancer Institute)**] $2.3, <&3^ 9X^. °1^r 
4M tioHWIt <M^.*3. 4* 5Afe JMNfr* #*flS3 a^ 

<s> ^ jL*i#o_js. 3711 M-SM, -fMJ-tf, ^03-, ^tf. ^2.03. 

, *\*<& f- 41*113 7^ s.€- ^th}. °m «H$*Ufr ^ls*>7) a>-§-^ 

^ ^«>m *?Wd -fi.'S* WA'g^l- *J-^5^ul *rt^, ^3. «)x> 

3 ^-i: ^sfl«H M-^fe #€<>1 tfl^6]t).. ^ML^fe 3711 tflA>z3*J-*ll 

(antimetabolites), (alkylating agents), ^r^^*!!*)! (antimitotic drugs), 3:=. 

(hormones) ^-£.3. ^-ff-sH, tJ]A]-3|-^^- ^Sfl*Kr tflA>^^]s. 

^4Mr2.*ll (methotrexate), -if- 3l-n-£.*l](6-mercaptopurine, 6-thioguanine) , 
s!^TJlcl-B-S.^l(5-fluorouracil, Cytarabine) *§■<>] 9X^, DNA^ ^o>\i ^-ofl ^71* £.<g 
*H DNA^ ^-S* ^^A]7lJl a^M^* a^ ^aj-j-afl- ^^Hr tt*BSM|3.te 
^^4=^1 ^^(chlorambucil, cyclophosphamide), <^|^^1^1^1^ SWl-(thiotepa) , 

W#(busulfan), ^ESi'-f 3H7f) ^l-(carmustine) , HeK^Tfl 3^*- 
(dacarbazineH 9X^. &<£*}7) *fcs,X\ -frA}^* *>#«H ^SLS-^-i- ^N^Kr 

•fH-l-'I^^MHfe ^^d>o1aJ D(actinomycin D), ^M^l^l, *l£.*H4J4 
^ ^WSMI, ^=lb1^€, SHt^W %± ^#^ S oi= ( ^a>^ i^-SHfe ^-a> 

a]^1-^ ^ *H^$r $%feo] a>^-s)ji ^4. 
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AH 7)^ iflAjfr- *l\d *lS*>7l Jfl*flA^ 71^* 7>^1 7fllH 

^-fi-*>4. ^*fl 7fl^o] ^o] ^ iflAj x}^, ^Aj^ 

-B-^> X^°-3.*Hr 9=# #4. oil: f 1 ^1^ ^°H1 

l^Ml *]*fl*Hr W#* 7M*>^1 ^tb ^m-. *|i 

^ tqo>Afl^e|.6>^fe ^la^l 33b -8-#a> #<^*Hr ^s.Ai, t^oHi 

<7> .g. f^}f^ ^o]-4^^o>>ill. ^-g-^ o.S *H *$3.£\ Aj^ofl *M 

s*W( I )°1 4-4^ ^^Hm^Hl *i*fl^- ^3L3 Aj# ^sfl%Aj^- q-t^-g- 

^3*>ul, €Aj«W| s)^. 

[**<>1 °1^A> *H=- 7l#^ 4X1] 
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#7) ^*>7l ^*H, ^£ #€3 -B-g-tb, *W ( 

I )^ Jfrfl^a* 2-^-i s]5flelicl I ) sj-^-g- o.s. *H-8- 7>^ 



<io> 1) 




R (I) 



<11> <#7] q<^*\, 

<12> 



-MM — NH 



-OH, -NHOH, -NH0CH 2 Ph, W , ^^o]^, 
<13> n^: 1 xfl*l 5^ 3^°H, 

<14> R £ HJ-^ i ifl*| <£Q, ^Tfi^Ht}. 

<15> >g-7l ( I )^ 3^1" f^H «V^^}tt ^4 

<16> 3- [i-(2, 4-^ ^a]^ )-2-*dL-l ,2,5, H^KI JELS.^ &) ^-3-^ ]-N-*l J=^-X| = 5.31) 
<>H = , 3-( ^-2-^-1 ,2,5, = S.3I) e) ^-3-^)-H5-3r| ( 
N-*l := ^- Al -(2-^db-l-5ffl ofl ^-3t) 3)1 3 ^-3-^ )-oM = , 3-(2-^-l ,2,5, 6-3) H 5^1 = 3. 

^ 3 ^-3-^ )-= , N-iffl^Al -3-(2-^-^-l ,2,5, S.S.3i| S^-3-^ 
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EL , 3-(l-^m-2-^-i-l , 2 , 5 , 6-Bfl HHt*l si ^-3-^ )-N-*l J= *1 « 3.3) £o>w] 1 s. , N-*l 

<17> ( I )3. X7}S]fe ^^6- 

<is> 0.3. *)-g- 7>^tb «3.2.3.*f -fre)^(free acidH *§^€ -SH^ol -fi-g-*^ . a> 

jm-s^ <« *^ ^-w-a: 4^ -a- ^-s-^^n -s-^ai^ji, <>i <g^. dd^, 

<19> o] nfl, ^^Ojg.^ -B-71^ -¥-71^- ^-fr* ^ 5a^. ^7]tefe <3^, 

tHSo^EA}, AlE5A> > ^efl^RKmaleic acid), 4#^>, ^s^s.A> f 

^M-j=L#, ^3Aj. ( =S.^|^(propionic acid), ^^(citric acid), ^^(lactic acid), 
#3#4Kglycollic acid), #^-^Kgluconic acid), W^M*. #^-bJ-5a> 

(glutaric acid), #^^€-#(glucuronic acid), o>^ s s.iai a> > Tl-g-'g, «>^^ 

<20> 3^, ^7]# A}-g-*H O.S. 7>^ ^r^-i- ^ 5M. JE^r 

J*# -8-^1 M -§-*fl*>3i, wl-g-sfl s*W8-fr <^4^ * ^-ft- <gfet*. oh, 
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^-§-*}fe ^£ ^3 afe ^els £$<4|," <&-§-a^ <£ 

<21> Aj 7 ]o) (I )°) ^^O.S. *|.g-7H?$ ^ ^Hs)*] tffe USH 

( I )3 SHfrM <r <S7lAj7l^ <9-i- Xtf^. ei* 6.3. 

Sl^, oHl^MB, ^Ali^e, AlHBfl^lH, ^-aS*WH, ^olB, 

€■ <^ S^M^ 1 3^ A>-g-3£lfe A^, -g-nfl £ 
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<23> [£-§-<iJ 1] 

l-bromo-3-butene R 



o o R'^_. 



H 2 N-R 



hunlg base 
MeCN 



N- 



~\ EDC.CH 2 CI 2 




#3 2004/7/22 



Grubb's (I) cat. 
CH 2 CI 2 



NH 2 OK HO- N 



MeOH 



R 




<24> R«fe ^olT^ ^^M°14. 



<25> #-§~±] (i)^ #<33 «M ^ 6 >^1 ^l-(a)^: t^lr^S-SH 

<26> »1 H^H^fe ^n(Hunig) ^71^ ^Tfl *H -a-7l-§-^ ^o*M **»Ca)» 1-M.S.2. 
-3-^- €3]- ^-§-^1^ (b)» ^2: <>H, 6>>flsqe^(MeCN) t 

S-PflE^ ^ A]~g-^- ^ &°_^ f ^tJJ^l ^7lS.fe Clii<>liH S ^6^J|. A>-g-^- ^ ^tf. ^ 
MZL <37"|±r ^l-(a)^ tfl^fl 2 vfl^l 3 ^^-S. ^ o)«£) 

^ ^fl*l 0?? 1333 £r£.<M *r $14. ^ 2^fe, ^-71 HM^IM 

(b)-fr l-[3-(4^^oHii)^^]-3-^^^Ji4« : 'l^S.(EDC) ^ *H ^-7l-g-*fl s.^ 

j=.g. AH-tb 5^. °H, #71 S.iv&o.5.*r 2-*fl W ^-5-^1]^ <^3ls.7> 

ZL A>-§-^ S^#(bH tflSfl 1 1^*1 1.2 ^<L£- ^ 5*^, 
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Bfl^- ^ofl4 ZUf«(I) ^(Grubb's (I) catalysis)^ ^fl *H -fM-g-nfl SJ-^ 
#(d)S. 3**1*1^. oH, ^-71 #*fl^ a}^-^ JM|-*(cW tfl«fl 0.02 >fl*| 0.1 ^-2-3. 

o]x\ t *\) 4^13. #7l JTO#(d)* °>^1 ^ * *^ ^ 

# * *PM X7> -NHOH^l ^t#(e)4- *r #7l ^AS^ *1E.^1<>> 

PlH7> «>^*>31, Zl A}*** 3^ir(d)°fl tflffl 2 vfl*l 3 «>^*|*M, ^* 
£ ^7.1 0TC *r 5W. 

<27> [#-§-^ 2] 




g (R'=CH 3 ) 



<28> \&-§--*| (2)*r 3W§-(d)3.-*fB) 3-(2-^r4i-l,2,5 > 6,-^l|B^-*lSS.^Bl^ 

-3-^) = S.3£|^(g) ^ N _^^^Al-3-(2-^-l,2,5 ( 6-BflBH->^l=^al^-3-^)HS.3il-a : c>^ 
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4 *ft 7HH 4W(g)« * 5**. Wis W(g>» m ^ 



oi> {ifrfrq 3 ] 



R' — , 




NaHMOS 



allyl bromide 
or methyl Iodide 

ir w 



KONH 2 JJ 



MeOH 




LiOH 



THF-H 2 0 




a ***(0» mtf* ^ ^ 0>13j ^ 7> - H ^ ^^^^ 
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1.5 ^*<>1 *HJ-*J*r4. 

<35> i42H, ^. ^-71 ( I ) -H-Jl^^s. §>ui, *] 

<36>^-7l *fl# f Bldl-MUE^Mtf, #oJ-, ^|^<3", 3^^, ^ SEfe ^ tf, ^ 

sHP-tfl 3^fs -fHfrtf . 

•9-^, ^m^CHodgkin's disease), ^i^, 

5E^- ^1^, IS? <*L# afe- <?Ssl& 41 #4 5. 

& ^?*41^3l(CNS; central nervous system) 1*V CNS |Hf, 34 s - ^ 0 <>, 

<37> £ i^Kr S^lr^r ^ofl 4€- 3^ ^1, 
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JL^, *4^4H, €43, ^ 5Lisflo}H, 4i4*l4S. Pfl^ 

ifSi, -tl-S-i, #44^ 41-4&. i*«4S.*|-4«3^MH, 5.3.^4^4 

«2:«molB, ^i-Dt ^BlKeJMB ^ ^l-frS" * *r #4. 

<39> .g. 3e|-^#^ i**Rr 44 H)°?H ^ ^1, 41M1, 

59^, 4*. 414 s.* *4 , 4-M1, 4*11 ^ 

<40> ^AflSj-Tflfe, ^-M^r ^--f- 4*4fe #*L*ll. ^3:*)1, 

J^m*^ ^ 34*11 **** 4-8-44 ^ &4. ^Wt 4*1 

:a$*ll*Hte ^M, «r*H, 4**11. *§-M s*s)4, °l*ltr Jl^^^llfe #4 ^# 
1-ofl 44 4 #4 -f^l^l 31*. ^^V^l°lB(calcium carbonate), ^3. 

S.i(sucrose), 4S~£-^( lactose) , 44€ ^ ^4 2:*fl€ ^ $£t}. JM§*0 
o^ofl p>zivJ1^ ^143)4^, ^3 $:tf*l|*S. A}-g-^ ^ ^^-1- ^tb 4# ^1^1 

S.^- W*. vfl-g-^^fl, -fM|, 4** ^O] *|, A«l A}-g-£)^ ^ 44*11*1 *, Si 

4 s. sj-ei^ 44*11 43 7M <» «^ ^M, #4*H, ^4, 31**1) ^4 

€ ^ 5ft4. 43^ 3 M» 4tr *H*Hfe ^€ ^-8-4. 4^§-ML «4*0, 
2: ^ ^l7> 3L^€4. 4*H3-8-*H, 3l4*l|3.fe SS.^ ^1 # #( propylene glycol), # 
eH'M #el#, -irsl«- -2-^4 ^ ^#Aj 7l#, <*|*-&4143=4 ^ ^a> 7 }^tr ofl^l 
h j=o] AV-g-^ ^ &c|.. 2|-^1S1 71^1^ 4l3#(witepsol), ^HSt, H^(tween) 61, 4 
4-2-4, 4-f44, #^1^411 ^4 4*« ^ s£ch 
<4i> 4*4tb €^V^ ^ ^ sflf 1 , ^S-. ^=1-^^, 

^■ol^s. ^ 7ltH 44 4s>|^, 4*1) a^SWI ^ 5tl4. ^44, 4*4 
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^ JL41- £ Sj-^l-^ 0.0001 lOOmg/kg^-S., H>^*>7fl^ 

0.001-100mg/kg^ IS] ifl*l ^SJji. ^ #4. 3^§<*M ■& 

^#^r 3*1) # *M 0.0001 - 10 «V^^*Wfe 0.001 ~ 1 

<42> h.^:, £ ^3 M <8*flfe o]s.^ *J-g-7>^3: ^ ^BflS.£ 

s a>^.^ ^ sat}.. 

^*>, ^V?^ 3^ J^^tfl (intracerebroventricular) 3*fl *r 

<45> ^-uL<4l l: 3-[l-(2,4-^^^l^^)-2-^-l,2 ( 5,6-^H^l^^^^-3-^]-N--&lS.^-A] = 

S.sJ^.o>Til2E.(el) ^ 
<46> ^1 l-l. ^•^iy-3-ofl^-(2.4-^^1^4^^)ol. ? l(b) 3^ 

<47> 2,4-^tffl^-Al ^^o>ni( a )(0. 740 me, 4.926 raM)^ ^^M-aSHs. 1-M.3.2.-3- 
4€(0.500 me, 4.926 mM) ^ 4 °1 4^3.^1 (0.940 m£, 5.396 mM)-§- M^V #3)«1M ^ 
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o>A|<|ols)*«Aa ^>J)*H ^€^-3-4|\i-(2,4-T^^ 
Al««)o>^l SHNKb)* ^WSa^-C^-fr 40%, 436rag). 
^ X H-NMR (300 MHz, CDC1 3 ) 6 7.10(d, J=8.1 Hz, 1H), 6.41(m, 2H), 5.75(m, 1H), 5.01(m, 
2H), 3.78(s, 3H), 3.77(s, 3H), 3.70(s, 2H), 2.63(t, 3=7.5 Hz, 2H), 2.24(m, 2H) 



<49> #711 1-2. 4-r^g-3-^y-(2.4-^^^-AT^33)-7VB>5.^1-3fflS-4-^Jr.^^> ^ ofl^l.g.(c) 

<50> #7] *fl H&3H*1 5)-^-#(b)^ nfl^?ffl #3.eM:EL 0.5 M -g-^W 3.^(2-^^- 

^^Bfle.) (714 mg, 4.519 mM), EX (953 mg, 4.971 niM) ^ DMAP (110 mg, 
0.900 mM)* *tfNk * #-&<**\ 5*12: H^^rf. °flm°H]Bil^H-§-^-2. 
=L ^ 5% HCl -8-*| (10 mO « SL^-tU+H-g- -§-^ (10 Afl^atf. ^.7]%. 

^e)^ -§-#*ll 41^ ^^01^/^^1/2)^^ 3**H 4-[^-H-3-«i^-(2,4-q 

i^l«|)-»^]-«S-4-olli.^} x»H^ ofl^fls ^#(c)^- ^*>5I4(^ 40%, 
1.39g). 



<5l> ^31 1-3. 3-ri-(2.4-^t»imAM^)-2-^-l,2.5.6-^^^m^^^-3-^1-Ha^^> ^ 
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<52> #71 *i| 2^-^H^H ^l-(c)(130 mg, 0.360 mM)^ -f-tflw 3^(20 mg. 0.024 mM) 
&\ **««*3.BWS. (36 ml)* #£olM 24Al# ail^*>^4. -g-*J|l- ^-*H Q 6 ) 
& <U*> 4fU ^HS^JjUiBfla] (^El^ 2^3, -g-#*fl: tifl^/#s.S.iE#=l/10)^ 
3J*fl«M 3- [ l-(2 , 4-^ ^s. a] ^ ^ )-2-^-4i-l ,2,5,6-^ H^l es^I ?q ^-3-^]-££3) ^ 
pfll ^l^Efle 4^#(d)* ^^^^(^r-i: 90%, 108 mg). 

^ iH-NMR (300 MHz, CDC1 3 ) 6 7.17(d, J=8.9Hz, 1H), 6.41(m, 2H), 6.26(t, J=4.3 Hz, 
1H), 4.53(s, 2H), 3.77(s, 3H), 3.76(s, 3H), 3.62(s, 3H), 3.28(t, J=7.1 Hz, 2H), 
2.61-2.47(ra, 4H), 2.22(m, 2H) 

13 C-NMR (75 MHz, CDCI3) 6 173.6, 164.8, 160.2, 158.5, 134.2, 133.9, 130.4, 118.0, 
104.1, 98.3, 55.2, 51.3, 45.0, 44.3, 33.3, 26.6, 23.9 

<55> #31 1-4. SdOzI^tzHM^^ 



■#7) *j| 3^*1 «1M 4^-#(d)(46 mg, 0.138 mM)^ -§-<*Hl o}tj\<$ (NH 2 0K, *fl 

1.7 M 0.207 mM) 0.122 m** CC^l^H * -tf£r°JH 3-*l# ZL*Y 

*>£4. ^^-i- ^ (0.020 mA)°-3. W*}*M°]B. -8-«?(10 mO°.3. sH^-ZL 



<56> 



o 




VS. 
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-8-#*l|: m^*/«3.S£» =1/10)^ SL3. 3-[1-(2,4-^^^-a1^^)-2-^ 

-1 , 2 , 5 , 6-Efl H 5**1 = 3.*) 3 ^-3-lJ ] -N-*l B.^] £^sl 2= 5^1-(el)-a- ^WSW^* 

73%, 32mg). 

^ iH-NMR (300 MHz, CDC1 3 ) 6 7.122(d, J=9.0 Hz, 1H), 6.415-6.331 (m, 3H), 4.505 (s, 
2H), 3.750 (s, 3H), 3.744 (s, 3H), 3.271 (t, J=6.9 Hz, 2H), 2.552 (m, 2H), 2.381 (m, 
2H), 2.220 (m, 2H) 

<59> 13C-NMR (75 MHz, CDC1 3 ) 6 170.1, 165.4, 160.2, 158.5, 135.8, 133.5, 130.4, 117.5, 
104.2, 98.3, 55.3, 44.9, 44.6, 32.8, 27.1, 23.8 

<60> #71 #3L«fl 1*1) 7l7fl4El ^12:^4 ^Sy^-fr ^*3*>^ , 5.14 

#Sr 2^3^ ^2:^4. 

<6i>^-jiofl 2: 3-(l-^^-2-^-l,2,5,6-^H^] = S^el^-3-^]-HS3i]^ r A>(e2) ^ 
<62> ^-jicfl 3: N-*l=^Al-(2-^-l-^«^^-3i)4rqia-3-^)-^HlHo>Tal^(e3) ^ 



<63> 
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<63>102l 
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IS. 1] 







NMR ^)o1e) 


2 




7.25Cm, 5H), 6.34U , J=4.2Hz, IH). 4.60<s, 2H>, 
3.26(t, J=7.1 Hz, 2H), 2.59(m, 4U5, 2.25(m, 2H5 


3 




7.315-7. 169(m,5H), 3.60(t.J=7.35,lH>, 
3 . 15(dd , J=4 . 8 , 11 . 1 , IH) . 2 . 917-2 . 856(m , IH) , 
2 . 728-2 . 659(m, IH) , 1 . 698-1 . 426(m , 4H) , 
1.23(d,J=7.05,5H) 



<64>^Aldj) i. 3-(2-^i-l,2,5,6-^lS.e?-*l=5.sq&)^-3-^)-HS.3l^ : Al : (g) ^ 




-$7) ^ul^l 2*\}*\ <£o]# 

3-[l-(2,4-tqiifl^Al^^)-2-4^-i,2,5,6-EflHe>§l=^^^-3-<a]-H^^ ^#(e2)(50 
mg, 0.157 mM)^ ml)-%-<* ^ HeHli^ £(0.074 ml, 0.465 mM)# ^ 

7}*!: 80t;oJH 20^ 7}<&is}<%^. -g.saj.fr ^f^V^ -§-*!)» »]7ltb ^, JL^11» 
*H^M- ^m^Hl^olH^ if^os ^^SH 3-(2-^-l,2,5,6-3me^l=^em-3- 
^)-H£3i|^A]. ^l-(g)^- ^s^tH^-fr 50 %f 13mg)> 

!H-NMR (300 MHz, CD 3 0D) 6 6.51(m, IH), 3.31(m, 2H), 2.50(m, 4H), 2.32(m, 2H) 
13 C-NMR (75 MHz, CD3OD) 5 176.7, 168.6, 138.4, 134.5, 40.3, 34.1, 27.1, 25.0 
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<69><gAH 2. N-^^^l-3-(2-^-l,2,5,6-BflH^*] = S^5lia-3-<a)-=S^^6l-PlS.(h) 



<70> 




<7i> ^-71 ^•i-(g)(29 mg, 0.171 mM)^ DMF -§-^(0.5 rae)^ BnONH 2 -HCl 

(30 mg, 0.188 mM), ol^HS-^l^K! (0.033 mi, 0.189 mM), EDC (43 mg, 0.224 mM) ^ 
DMAP (5 mg, 0.041 mM)l- %7}® ^£<M ^H 5 - # m^5ft4. ^D^-ir <*|f3 *M| 
*H (7 mC) £|^3r JM 5% HC1 -g-^ (1 ml)^ XJfr'QtfH+H* (1 mA)°-3- 

^aST»>SHS«^(^Bl7>« -§-#*i|: ^^/#SS3El-=l/20)^iLiS. N-«^ 

^Al-3-(2-^-l,2,5,6-^HBl-*l^S.5ilBl^-3-^)-HS.^^MS. 5^#(h)* ^^HSiW'r 
55%, 126 mg). 

^ iH-NMR (300 MHz, CDC1 3 ) 5 9.28(s, br, 1H), 7.35(m, 5H), 6.45(s, br, 1H), 5.70(s, 

br, 1H), 4.87(s, 2H), 3.47(s, br, 2H), 2.53(m, 2H), 2.27(m, 4H) 
^ 73> 13 C-NMR (75 MHz, CDCI3) 8170.1, 166.9, 137.8, 135.6, 133.0, 129.1, 128.5 , 78.0, 

39.7, 32.8, 26.9, 24.1 



<74> j£X\d\) 3. 3-(l-^m-2-^-l,2,5,6-^lH^l^^^^-3-^)-N-«l=^lSS^^^l = 
(jl) W 

<75> #7fl 3-1. 3-(2-^-1.2.5.6-^^^H.5.g|e|^-3-9j)-Hg.3il^AV ofl^Efle (f) gjg 
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#7} #JLofl 14M 3-[l-(2,4-^^^A]^^)-2-^-l l 2 f 5;6-^|B.^lS.S.s|elia 

*flifj «^^EflH 3^#(d)(310 mg, 0.930 mM)^ SH]f^S^EA> (3 ^ 
)-8-^ofl HsHli^ (0.222 ml, 1.395 mM)-i- $7H!: * 801C°1H 20g-# 7><g*]-£4. -g-^ 
#W#*H (20 mOofl *r*l 4^-. -f^lfc-fe a^-^M-Hf- 

-§•<*! (5 ml) ^ (5 mO^-S. 43*>£4. ojo^, ^ 7 l#-i- ^p>zivil^ o.s. #2: 

^m^McflolH)^ 3-(2-^4i-l > 2,5 t 6-^lH2l-*l=S.3i|^^-3-^)-=S3r|^ 
W ofliBflii. JTO#(f)* S'WSSW'r* 55%, 126 mg). 

Mi-NMR (300 MHz, CDC1 3 ) 6 6.64(s, br, 1H), 6.35(t, J=3.0 Hz, 1H), 3.59(s, 3H), 
3.31(m, 2H), 2.48(m, 4H), 2.26(m, 2H) 

13 C-NMR (75 MHz, CDCI3) 6 173.4, 166.8, 136.1, 133.5, 51.4, 39.5, 33.1, 26.0, 24.0 



<79> #7fl 3-2. 3-(l-^-2-^-1.2.5.6-^]SBl-^^.g.3il&l^-3-9j)-gg.gl^-A> pflj ^AEflafii) 

<«> ^-71 #3} s|.^-§-(f)(40 mg, 0.218 mM)3 THF (0.5 mO-§-^°fl NaHMDS (1.0 M 

in THF, 0.220 ml, 0.220 mM)« -79??°1H ^ 30€-# Si&*}Sl4. iL3_v} 

°1:=(0.028 ml, 0.327 mM)« Shg-^W^ I^R> 0V<%*\ 3*\lV M&Q 4^-, #-§-^^ 
ofl ^sHhE.4<^-§-^(2 mO^^H ^^oH)EflolH(7 m*)3. ^^*>^4. -fi-7l^ ^aj- 

^S.M c> >-§-^(2 M) £ 3ESJ- ^#(2 m4)3. ^|^^ 4*, -fi-7lM- ^<LM^^^o.s. 
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#3 ^*>: 2004/7/22 



oWo]e/«|AV =1 /2)^o.3. 3- (l-&1i -2-4^-1 ,2,5, 6-3] J= h}*1 j= SS] Bj ^ 

-3-^)-HS.^^-t> ^€ 4|^Efls W#(iD* -HWflW^i: 74%, 36 mg). 
<81> 1 H-NMR (300 MHz, CDC1 3 ) 66.28(m, 1H), 5.74(m, 1H), 5.14(m, 2H), 3.99(d, J=5.7 Hz 

2H), 3.61(s, 3H), 3.27(t, J=6.9 Hz, 2H), 2.51(m, 4H), 2.27(m, 2H) 
^ 13 C-NMR (75 MHz, CDC1 3 ) 6173.6, 164.6, 134.3, 134.1, 133.3, 117.1, 51.4 , 49.0, 

44.6, 33.3, 26.6, 23.8 

<83> xa-ai 3-3. 3-(l-^-2-^-1.2.5.6-^H^l^^^^-3-9j)-N-^^^S^^cypl^(ii) 



<85> #7l T&X| 2«JH ^l-(il)(24 mg, 0.11 mM)^ ^-i- -g-^l ^ ^(NH 2 0K, 
tt* f*^l 1.7 M 0.122 m€, 0.207 mM)» 0£<M 3*m ^ 

2^(0.020 ml)SL3. f-sj-tb * *IIW^o|e -g-^(10 m*)^S. 

^1€*/#S.S.3L# =1/10)^^.3. 3-( l-^m-2-^-^-1 ,2,5,6-3] H*^*! = 3. 

*\ 3 ^-3-^ )~M a 3= 3^#(jl)-gr ^a^tK^i- 48%, 11 mg). 

*H-NMR (300 MHz, CDCI3) 6 6.39(br t, 1H), 5.78-5.67(m, 1H), 5.17(d, J=5.4 Hz, 
1H), 5.12(s, 1H), 3.98(d, J=5.4 Hz, 2H), 3.30(t, J=7.0 Hz, 2H), 2.54-2.28 (m, 6H) 



<84> 




o 
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<87> >gAH 4: N-*l 1= -^Al-3-U-pfl ^-2-^-1,2, 5 3 )- = 3.3*) £o>nl H. 



<88> ^1 4-1. 3-(l-^l^-2-^-1.2.5.6-^lS^1gg.5il^ia-3-<ij)-g5.gl^V pJIH ^^^1^(12) 



=89> ^71 3^1 1^ 5}-^-i-(f)(80 mg, 0.44 mM)^ THF (0.5 me)-8- 6 -H 

NaHMDS (1.0 M in THF, 0.220 me, 0.220 mM)-i- -79TC<^|a^ ^<$i& 30-g-*> 

S^*>5|cf. oflm 3i3*H^(0.48 me, 0.48 mM)» #-§-£^l-ofl ^7>tb ^ 01C<*M 3*1 # M 
^ 4^-, ^-S-^^°ll <3SH3-S.^|<>H-^(2 me)^- ^<a*H *fl1ioWHH(7 m€)3. ^ 

-*4s>S4. -fM^-a- <£smaq <>>-§- <*(2 me) ^ s^- ^#(2 me)s ^13^ c^, -B-7if-§- 

^ ^H, -§-#>il: <^^^Hl^°m)^AS. 3-( 1-^1 ^-2-^-1, 2, 5, 6-^1 H^lS. 

S-^lel^-S-^)-^^^ «fliE|a 3^1-(i2M- ^^^(^r-i: 72%, 62 mg). 

<90> rj-ai 4-2. ^^^l-3-( 1-^1 ^-2-^-1. 2.5. -3-^ )-H^^oVp1 
(. 12) 



(j2) M 



<91> 




o 



<92> #7] ^r^l l^A-1 <g.£ 2j-^-#(50 mg, 0.25 mM)^ «>^1 <g(NH 2 0K, *H3:* 

^ 1.7 M 0.122 me, 0.207 mmol)# 0X?°1H ^<£t!: ^ 3*1# 
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#3". ^(0.020 vA)SL3. * afl'goHlBlME -g-^(10 mO°-3. SH*M 3.4 

A- ^ll^/l-S.Sa#=l/20)^^^.S. ^*I]«H N-*) S.-^Al-3-( 1-^-2-^-1,2, 5, 
*lHS3lBl^-3- < a)-=S.^^;0>T3l S . S^#(j2)-g- ^^V^^C^r-i: 35%, 19 mg). 

«*> 1 H-NMR (300 MHz, CD3OD) 6 6.15(t, J=4.3 Hz, 1H), 3.41(t, J=7.2 Hz, 2H), 2.97(s, 
3H), 2.51(t, J=7.5 Hz, 2H), 2.35(m, 2H), 2.22(t, J=7.5 Hz, 2H) 



<94>^-£ofl 1. %^ 
34. 



<96> 1-1. HDAC^ ^S. ^ 

<97> ^Hf(HeLa) AflSL *| ^##^r c^MI^^M! Adi^^S. ^>-8-^31, HDAC 

A ^^/^# t^^tfjsl 7lH (Fluorescent Activity Assay/Drug Discovery Kit , Biomol , USA) 

y <^}¥* 7l^* o]-8-*m fTO-fi^i "fl^- 

(Fluorogenic Histone Deacetylase Lysyl Substrate)* <=>l-§-*M , 3 d MI1l3- d r^l % A 3 

o\) ^ «H^7l (acetyl group)7> ^^£1^, o] 7 )£o) 360 nm^ ^(excitation) sipSHH 
460 nm^ ##(emmition) ^ iflif o]-^ ^Ht}-. 
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<98> 4 igtgo} ^ (0.01-10 uM)S ^*fl*Kr t|«MI^ 

o>*H *H§S.» 25V<%*\ 20€-# ^-§-^1^1 t±&, ^flalKdeveloper)-!- 7}^ ^ 350 nm^ 
<*7] 460 nm^ s^-i- <8#£^7l3. ^*r£i}. IQ50 3^*|t«ol aiiaV 

<99> *>7l 5. 2<*fl q-Ejafl&t].(X<*IM AAfe IC 50 's<l, IC5o's<5, B^- IC 5 o's<10 

£ Cfe IC 5 o's>10^r ^lfr*}). 



<ioi> i_2. ^^la^ ^"^l^ 

<102> a>^- 3^*1 ^^li^ PC-3 (ATCC, 10% & hHo> (Fetal Bovine Serum; 

FBSW RPMI 1640 A}-g-l3H Hfl^^t}. ^§*r3I*r ^ 5% ± 

e|)o> i^-isRr RPMI 1640 «fl*H ^^tt ^-£.(^= 5 x 10 4 cellsM)^ 96-1 

€3HBofl «^ ^ 5% CO2, «fl°<Hr&4. *r^7> 

^^}7] ^^§*}7l ^SA]^:(Time zero, T 0 ) #3HH 

4] 50% S3«S3.<>M|H<&* ^ go] al^Kn. ^^^.S. ^rS 1 }. JMHI- 

•§- ^E)t!r ^-r^lfe 48*1 # ol^6|] 50% Hel#S.S.oVAflEA].^. ^ 50 ^ ^o} Aj| 

aL5g*rSa^. 7}sfl^l^ WSrW 3^ 0.01, 0.03, 0.1, 0.3, 1 fig/ ml 

7} $5.^ *>^T=r. aL^tt t^HB^r 4^§>aL ^ 0.1% 44B^H1 -g-*fl€ 

B(sulphorhodamine B; SRB)5l 0.4% -g-tij* 100 j**- 7>*H 41 ^^«r5l 
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cj-. 30 0.1% ^*\5L cW tf^ofl^ ^SAl^l ^ofl 10 mM B 

Bji eiMi(pH 10.5)1- 7>*H S^*]*** ^^1^4. 540 nnrfM ^€ cfl^ofl 

<103> 4^£34« *>7l JL 2<*fl q-^iflSicKMH >£*l| 2J^3 AA^r IC 50 's<l, Afe IC 50 's< 
5, B*r IC 50 's<10 ^ Ob ICso's^O-i- ^3£r o>£. 3<>W^(Adriamycin) tfl 

«1 ^)i^^«fl%^ .SL3. AAfe xfl^f- (1-2*1)), Afe tiftt n]^ (3-5*fl), Bfe- ( 5 -i0«fl) ^ C 
°1)-f n]^ doufl o]^)^ ^Pl^t).). 

<i04> *} 7 ] s. 2°fl M-E^i w>«4 £<>| HDAC^ ^^^fls}. f^AflS (PC-3)^ >8#;*|*H 



<io5> [a 21 



^A|0|| ^ 


HDAC JH*H*4 


JiSMWH (FC-3) 


1 


C 




2 


C 




3 


C 


C 


4 


C 


c 



33-30 




2004/7/22 



<ioe> £ ^Tgoj) 4^. s^l^ t\o}^x%o}*\) (Hi stone Deacetylase)-!- *V 
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*>7) (1)^ Sfe ^ fi>?1^5A ^-8" ^"i" -frJL^lr^.S. 5. 

^^r 




(I) 



X ^ -OH, -NH0H, -NH0CH 2 Ph, w , w °]5L, Hfe 



[^^% 2] 

3-[l-(2, 4-^ a] tffl ^ )_ 2 -^.^-i ,2,5, = 3 ^-3-^ ] -N-*| E. *M 
<>M S. , 3-( ^-2-^-1 ,2,5, MH^-Sl 2=3.=) E) ^-3-^ ] , 
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N-*l H.4*K&-^-l-*M afl 3 <5l-3-«J )-<>M H*}*] — , 3-(2-3-4i-l ,2,5 ,6-31 me}*l HS. 
s) e) ^-3-^ )-£S3^ , N-Mfl -3-(2-4^-l , 2 , 5 , 6-3) H 2.3.3*1 5j ^-3-^ )- H. 3.3} £ 
<>H S. , 3-( 1-^:1-2-^-^-1 ,2,5, 6-3) H 23.3*1 ej ^-3-^ )-N-*l 2 2.3.*] 2 , N-«l 

JE.^. A] -3-( , 2 , 5 , 6-3| 23.311 5} ^-3-^)-£5.sl ^o>p1 jELofl a^ a-}^ 
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